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© Detection device, particularly for surface checking cigarettes. 
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© Cigarettes (2) on a conveyor (3) are surface 
checked, in at least one observation station (5), by 
means of at least one optical unit (7) having a light 
source (19; 25, 25') for directing light rays on to one 
half of the outer surface (6) of the cigarette (2), and 
a pair of prismatic bodies (13) facing respective 
quarters of the surface (6) of the cigarette (2), and 
which provide for directing all the rays reflected from 
the aforementioned hatf of the surface (6) into one 
beam directed towards one monitoring unit (11). 
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The present invention relates to a detection 
device, particularly for surface checking cigarettes. 

The surface quality of cigarettes coming off a 
production machine is normally checked by feed- 
ing the cigarettes successively through a detecting 5 
and monitoring device of the type described in 
USA patent N. 4,639,592. This comprises four sep- 
arate optical units, each designed to detect surface 
flaws of various types on a respective quarter of 
the lateral surface of the cigarette, and each pre- 10 
senting a light source for directing a light beam on 
to the respective lateral surface quarter of the ciga- 
rette. 

The light rays reflected by each surface quar- 
ter are concentrated by the respective optical unit 75 
into a beam, which is sent to a respective monitor- 
ing unit normally comprising a telecamera. This 
produces an image, which is compared, inside the 
monitoring unit, with a specimen image, and, in the 
event any major discrepancies are detected be- 20 
tween the two images, a signal is emitted for 
rejecting the cigarette. 

Though widely used and reliable enough from 
the operating standpoint, a major drawback of 
known detection devices of the aforementioned 25 
type is the relatively high cost, mainly due to 
featuring four monitoring units. 

Moreover, by virtue of each surface quarter of 
the cigarette requiring both a light source and an 
optical unit, known detection devices of the afore- 30 
mentioned type are also relatively cumbersome 
and, hence, difficult to accommodate, for example, 
on filter assembly machines. 

It is an object of the present invention to pro- 
vide a detection device designed to overcome the 35 
aforementioned drawbacks, and which, in particu- 
lar, is relatively cheap to produce and compact as 
compared with the above known devices. 

A further object of the present invention is to 
provide a detection device designed to operate to a 40 
high degree of accuracy, and to supply the built-in 
detecting means with perfectly defined images. 

According to the present invention, there is 
provided a detection device, particularly for surface 
checking cigarettes, the device comprising at least 45 
one optical unit for detecting the surface char- 
acteristics of a respective half of the lateral surface 
of the cigarette; and light ray emitting means for 
illuminating said half of said surface; characterized 
by the fact that said optical unit comprises one 50 
monitoring unit; and means for deflecting the rays 
reflected by respective portions of said half of said 
surface, and which provide for deflecting all the 
rays reflected by said half of said surface into one 
reflected beam directed towards said one monitor- 55 
ing unit. 

According to a preferred embodiment of the 
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means comprise two prismatic bodies facing re- 
spective surface quarters of the cigarette. 

A non-limiting embodiment of the present in- 
vention will be described by way of example with 
reference to the accompanying drawings, in which: 
Fig.1 shows a partial side view of a preferred 
embodiment of the device according to the 
present invention; 

Fig.2 shows a larger-scale detail of Fig.1. 

Number 1 in Fig.1 indicates a detection device 
for surface checking cigarettes 2 coming off a filter 
assembly machine (not shown). 

Device 1 comprises a pair of parallel, counter- 
rotating rollers 3 (only one of which is shown 
partially in Fig.1). Rollers 3 each present a number 
of peripheral seats 4 for partially accommodating 
respective cigarettes 2, and are each rotated about 
a respective axis (not shown) so as to successively 
feed cigarettes 2 through two observation stations 
5 (only one shown), at each of which a respective 
longitudinal half 6a of the lateral surface 6 of ciga- 
rettes 2 is observed. 

For each station 5, device 1 also comprises an 
optical unit 7 for observing and monitoring respec- 
tive half 6a of surface 6. Each unit 7 presents an 
observation plane 8 containing the longitudinal axis 
9 of cigarette 2 housed inside seat 4 in station 5, 
and which divides respective half 6a of surface 6 
into two quarters 6b on either side of plane 8. 

Unit 7 comprises focusing means consisting of 
a known spherical optical system 10 acting as a 
lens; a known monitoring unit 11 connected in 
known manner to spherical optical system 10; and 
an anamorphic optical unit 12, which, together with 
spherical optical system 10, constitutes a device 
for concentrating rays on to unit 11, and is located 
on the opposite side of spherical optical system 10 
to unit 11, for adapting the dimensions of the 
image of cigarette 2 to spherical optical system 10, 
or more specifically, for better exploiting the de- 
tecting surface of the photosensitive element. 

Unit 7 also comprises a pair of prismatic bod- 
ies 13 located on either side of plane 8 and facing 
respective quarters 6b of surface 6 of cigarette 2 in 
station 5. 

Bodies 13 each present a longitudinal axis (not 
shown) parallel to axis 9, and a pentagonal cross 
section; diverge from anamorphic optical unit 12 
towards seat 4; and are defined, on the side facing 
seat 4, by respective flat active surfaces 14 defin- 
ing a dihedron with its edge lying in plane 8, and 
each forming the same angle a with plane 8. On 
the opposite side to surface 14, each body 13 is 
defined laterally by two flat surfaces 15 and 16 
parallel to axis 9, sloping in relation to respective 
surface 14, converging outwards, and connected to 
respective surface 14 by two flat surfaces 17 and 
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lies substantially in plane 8 and is tangent to sur- 
face 18 of the other body 13. 

Unit 7 also comprises a light source 19 for 
emitting a light beam 19a, which presents an axis 
20 perpendicular to plane 8, and is so oriented as 
to impinge on a reflecting body 21 located between 
spherical optical system 1 0 and monitoring unit 1 1 , 
for deflecting beam 19a (only half of which is 
shown in Fig. 2) in a direction parallel to plane 8, 
so that the rays 22 of beam 19a impinge on 
surface 16 of both bodies 13. 

In actual use, as they travel through bodies 13, 
rays 22 of beam 19a are deflected and divided into 
two beams 23 (only one shown in Fig.2), the rays 
24 of each of which form a variable angle of other 
than zero with plane 8, so as to provide for opti- 
mum illumination of a respective quarter 6b of 
surface 6 under observation. The incident rays 24 
of each beam 23 are then reflected by respective 
quarter 6b of surface 6 to form reflected rays 24a, 
each of which impinges on respective surface 14 
with an angle of incidence within the cone of re- 
fraction. Rays 24a thus travel through respective 
surface 14. and, deflected simply by a given angle 
of refraction, impinge on respective surface 15. 
which is so oriented that rays 24a form, with a 
perpendicular to surface 15, an angle greater than 
the half angle of the refraction cone. As a result, 
rays 24a are reflected totally by respective surface 
15 on to respective surface 14, which, like surface 
15, reflects them totally on to respective surface 16 
in a direction substantially parallel to plane 8. 
Since, as shown in Fig. 2, surface 16 forms an 
angle very close to 90 " with plane 8, rays 24a are 
simply deflected by surface 16 by a given angle of 
refraction, and continue in a direction substantially 
parallel to plane 8 and perpendicular to axis 9. 
More specifically, rays 24a from both bodies 13 
converge into one beam 19b (only half of which is 
shown in Fig.2), which reaches monitoring unit 11 
via anamorphic optical unit 12 and spherical optical 
system 10. As it travels through anamorphic optical 
unit 12, beam 19b is compressed in a direction 
parallel to axis 9, and" expanded in a direction 
perpendicular to plane 8, so as to present a section 
better suited to unit 1 1 on leaving unit 12. 

Unit 11 comprises, in known manner, a 
telecamera (not shown) or an array of photosen- 
sors, which, by means of beam 19b, is supplied 
with a composite image of the two quarters 6b of 
surface 6; and a known comparing device (not 
shown) in which the composite image is compared 
with a specimen image for detecting any dis- 
crepancies between the two. In the event dis- 
crepancies above a given threshold are detected, a 
signal is emitted in known manner for rejecting 
cigarette 2. 



According to a first variation, source 19 may be 
replaced by two light sources 25 (25') as indicated 
by the dot-and-dash lines, and which, unlike source 
19, illuminate respective quarters 6b of surface 6 

5 directly (or via bodies 13) by emitting respective 
beams 26 (26'). 

Bodies 13, which are relatively straightforward 
and cheap to produce, therefore provide, not only 
for halving the number of monitoring units required 

w and so drastically reducing production cost, but 
also for achieving a relatively compact device par- 
ticularly suitable for use on a filter assembly ma- 
chine. 
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Claims 



1. A detection device, particularly for surface 
checking cigarettes (2), the device comprising 
at least one optical unit (7) for detecting the 

20 surface characteristics of a respective half of 

the lateral surface (6) of the cigarette (2); and 
light ray emitting means (19; 25. 25') for illu- 
minating said half of said surface (6); char- 
acterized by the fact that said optical unit (7) 

25 comprises one monitoring unit (1 1 ); and means 

(13) for deflecting the rays reflected by respec- 
tive portions of said half of said surface (6), 
and which provide for deflecting all the rays 
reflected by said half of said surface (6) into 

30 one reflected beam directed towards said one 

monitoring unit (11). 



A device as claimed in Claim 1 , characterized 
by the fact that said reflected ray deflecting 
means comprise two Prismatic bodies (13) fac- 
ing respective quarters of the surface (6) of the 
cigarette (2). 



3. A device as claimed in Claim 2, characterized 
by the fact that said two prismatic bodies (13) 
are substantially tangent to each other along a 
longitudinal plane (8) intersecting, in use, the 
axis of the cigarette (2) and dividing said half 
of said surface (6) into two quarters, and ex- 
tend in diverging manner from opposite sides 
of said plane (8). 

4. A device as claimed in Claim 3, characterized 
by the fact that, on the side facing, in use, said 
cigarette (2), said prismatic bodies (13) are 
defined by respective flat active surfaces (14) 
forming a dihedron with its edge in said plane 
(8). 

5. A device as claimed in Claim 4, characterized 
by the fact that said active surfaces (14) slope 
by the same angle (B) in relation to said plane 
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6. A device as claimed in any one of the fore- 
going Claims, characterized by the fact that 
said optical unit (7) also comprises means (12) 
for concentrating said reflected beam on to 
said monitoring unit (11). 5 

7. A device as claimed in Claim 6, characterized 
by the fact that said concentrating means com- 
prise anamorphic optical means (12) and im- 
age focusing means (10) arranged in series w 
along said reflected beam. 
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